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Chairman and Members of the committee,

Thank you for allowing me to address this committee. |am Dr. Donna Harrison, a board certified
Obstetrician and Gynecologist, and Executive Director of the American Association of Pro-Life
Obstetricians and Gynecologists, representing over 4,500 medical professionals across the U.S.

Attached as Appendix A is the AAPLOG Fact Sheet on D&E Abortion Bans like HB4320.,

Appendix B summarizes the medical literature documenting that fetuses react to painful stimuli,
beginning at the second and third trimesters, when D&E abortions are performed.

The AAPLOG Fact Sheet on D&E Abortion Bans states the following:

“The structures which transmit painful stimuli from the skin to the brain are present very early
in fetal life! and anesthesiologists for the last decade have used fetal anesthesia as standard of
care for in utero fetal surgery, as evidenced by the review by Gupta? et Al. in 2008:

“Fetal stress

There is considerable evidence that the fetus may experience pain. Not only is there a moral
obligation to provide fetal anaesthesia and analgesia, but it has also been shown that pain and
stress may affect fetal survival and neurodevelopment.[7]? Factors suggesting that the fetus
experiences pain include the following.

* Neurol development. Peripheral nerve receptors develop between 7 and 20 weeks
gestation, and afferent C fibres begin development at 8 weeks and are complete by 30 weeks
gestation. Spinothalamic fibres (responsible for transmission of pain) develop between 16 and
20 weeks gestation, and thalamocortical fibres between 17 and 24 weeks gestation.

ii. Behavioural responses. Movement of the fetus in response to external stimuli occurs as
early as 8 weeks gestation, and there is reaction to sound from 20 weeks gestation. Response to
painful stimuli occurs from 22 weeks gestation.

iii. Fetal stress response. Fetal stress in response to painful stimuli is shown by increased
cortisol and 8-endorphin concentrations, and vigorous movements and breathing efforts.[7,9]%°
There is no correlation between maternal and fetal norepinephrine levels, suggesting a lack of



placental transfer of norepinephrine. This independent stress response in the fetus occurs from
18 weeks gestation.10 There may be long-term implications of not providing adequate fetal
analgesia such as hyperalgesia, and possibly increased morbidity and mortality.”

A 2012 review article® on fetal anesthesia concurs, and concludes with a call for adequate fetal
pain relief:

“Evidence is increasing that from the second trimester onwards, the fetus reacts to painful
stimuli and that these painful interventions may cause long-term effects. It is therefore
recommended to provide adequate pain relief during potentially painful procedures during in
utero life.”

Fetuses who are victims of D&E abortions react to painful stimuli with the same physiological
responses that any other human being would display: increase in heart rate, increase in stress
hormones in the blood stream, and withdrawal from painful stimuli. As the.science of in-utero
fetal surgery has progressed, it has become clear that fetuses do better when given pain refief
during the surgery.

It is also very clear that fetuses who are candidates for abortion by D&E (ie second and third
trimester) display all the same physical reactions to pain that any other human being would
display. A living fetus will clearly suffer pain when being torn apart during a D&E procedure.

There are few procedures which could be as painful as tearing apart a living fetus, limb by limb.
Civilized societies which continue to permit elective abortion by D&E should at least ensure that
the unborn victim of the elective abortion is dead prior to being torn limb from limb.”

To talk about D&E requires that you leave the sterility of political bantering, and enter the reality of
what a D&E actually consists of, as seen in Appendix C attached.

Dr. Warren Hern, a Colorado abortionist who has performed numerous D&E abortions and has written
a textbook on abortion procedures, has stated “there is no possibility of denial of an act of destruction
by the operator [of a D&E abortion]. It is before one’s eyes. The sensations of dismemberment flow
through the forceps like an electric current.”” A D&E procedure is accurately described in video by Dr.
Tony Levatino, former abortionist, and current AAPLOG Board member.?

It is hard to imagine a more gruesome way to die. If veterinarians ripped apart living dogs or cats to kill
them in the same way that living human fetuses are ripped apart in the D&E procedure, the outcry
would be deafening.

The U.S. Supreme Court decision on Partial Birth Abortion® states:

“In the usual second-trimester procedure, “dilation and evacuation” (D&E), the doctor dilates
the cervix and then inserts surgical instruments into the uterus and maneuvers them to grab the
fetus and pull it back through the cervix and vagina. The fetus is usually ripped apart as it is
removed, and the doctor may take 10 to 15 passes to rermove it in its entirety.”...” The main
difference between the two procedures is that in intact D&E [i.e. partial birth abortion) a doctor
extracts the fetus intact or largely intact with only a few passes, pulling out its entire body



instead of ripping it apart. In order to allow the head to pass through the cervix, the doctor
typically pierces or crushes the skull.

Justice Ginsberg states in her dissent:

“... the Court emphasizes that the Act does not proscribe the nonintact D&E procedure. See ante,
at 34. But why not, one might ask. Nonintact D&E could equally be characterized as “brutal,”
ante, at 26, involving as it does “tear{ing] [a fetus] apart” and “ripp{ing] off” its limbs, ante, at
4, 6. “[Tihe notion that either of these two equally gruesome procedures . . . is more akin to
infanticide than the other, or that the State furthers any legitimate interest by banning one but
not the other, is simply irrational.” Stenberg, 530 U. S., at 946-947 (STEVENS, J., concurring).”

The Partial Birth Abortion Ban did not ban a procedure. The court banned the use of a certain
procedure, the partial birth abortion procedure, on fiving fetuses. Yet even Justice Ginsberg, in her
dissent above, recognized that the performing a D&E on a living fetus is equivalently gruesome to
performing a partial birth abortion procedure on a living fetus. To have one’s limbs ripped off is a
horrible and painful way to die. And, it is completely medically unnecessary to perform an elective
D&E on a fiving fetus, when a feticide procedure could kill the fetus before dismemberment.

In the Partial Birth Abortion Ban case, the USSC based its decision in part on the “premise...that the
State, from the inception of the pregnancy, maintains its own regulatory interest in protecting the life
of the fetus that may become a child.... Where it has a rational basis to act, and does not impose an
undue burden, the State may use its regulatory power to bar certain procedures and substitute others
all in furtherance of its legitimate interests in regulating the medical profession in order to promote
respect for life, including the life of the unborn.”%?

The Supreme Court not only recognized the brutality of both partial birth abortion and D&E on the
fetus, but also gave consideration to the effects on the medical profession. In Gonzales, the USSC
justified the federal law protecting unborn children from partial birth abortions based on the

government’s “interest in protecting the integrity and ethics of the medical profession.”1!

Opponents of HB4320 falsely claim that banning elective D&E procedures on fiving fetuses will
somehow put a mother’s life at risk. This assertion is clearly false, as any physician can clearly read.
Under HB4320, a D&E procedure can be done legally on a living fetus if there is a real risk to a mother’s
life:

(3) It is not a violation of subsection (2) if in the

3 physician's reasonable medical judgment a partial-birth abortion OR

4 DISMEMBERMENT ABORTION is necessary to save the life of a mother
5 whose life is endangered by a physical disorder, physical illness,

6 or physical injury.

Any physician can clearly read this and understand it. This wording clearly gives a physician the
freedom to legally exercise their medical judgement and legally perform whatever procedure is
necessary to save the life of the woman.



Opponents HB4320 also falsely claim that HB4320 will ban all D&E abortions. This assertion is also
false. HB4320 only bans elective D&E abortions on living fetuses, in those cases where there is no
risk to the mother’s life. Under HB4320, elective D&E abortions can be legally done if the fetus has
been killed first, {ie a feticide procedure performed) prior to beginning the D&E procedure. HB4320
clearly states:

(A) "DISMEMBERMENT ABORTION" MEANS AN ABORTION IN WHICH THE
5 PHYSICIAN, AN INDIVIDUAL ACTING UNDER THE DELEGATORY AUTHORITY OF
6 THE PHYSICIAN, OR ANY OTHER INDIVIDUAL PERFORMING THE ABORTION
7 DELIBERATELY AND INTENTIONALLY USES ANY INSTRUMENT, DEVICE, OR
8 OBJECT TO DISMEMBER A LIVING FETUS BY DISARTICULATING LIMBS OR
9 DECAPITATING THE HEAD FROM THE FETAL TORSO AND REMOVING THE
10 DISMEMBERED FETAL BODY PARTS FROM THE UTERUS REGARDLESS OF WHETHER
11 THE FETAL BODY PARTS ARE REMOVED BY THE SAME INSTRUMENT, DEVICE, OR
12 OBJECT OR BY SUCTION OR OTHER MEANS. DISMEMBERMENT ABORTION DOES
13 NOT INCLUDE AN ABORTION THAT USES SUCTION TO DISMEMBER AND REMOVE

* 14 THE BODY OF A FETUS FROM THE UTERUS. (bold underline mine)

This ban does not apply to procedures used to remove the remains of a dead unborn child. Itis
exquisitely clear that H8 4320 will only ban those dismemberment procedures which involve tearing a
living unborn child limb from limb.

If HB 4320 is in effect, any abortionist who wants to perform an elective D&C procedure must first
perform a feticide procedure. Killing the fetus in utero is called feticide.

An abortionist would perform a “feticide” procedure (kilt the fetus) prior to beginning the D&E. tn the
first trimester, feticide procedures are called “selective reduction”. In the second and third trimester,
feticide is usually accomplished with injection of potassium chloride, injection of digoxin, or by cord
transection which result in death within 15 minutes or less. The 2010 Society for Family Planning
review article!? states:

“For decades, the induction of fetal demise has been used before both surgical and medical
second trimester abortion. Intra-cardiac potassium chloride and intra-fetal or intra-amniotic digoxin
infections are the pharmoacological agents used most often to induce fetal demise.”

Major abortion proponents in Europe, including the Royal College of Obstetricians and Gynecologists
(RCOG) and the British Pregnancy Advisory Service (BPAS), the leading abortion provider in the UK,
routinely use feticide prior to abortion for abortions over 22 weeks*3 14

Many studies have reported that inducing feticide prior to starting the D&E does not pose major risks
to the mother. [See Appendix D: Summary of Feticide Studies] One study reported that mothers
preferred to have feticide performed prior to the abortion. 13

Inserting a needle into the fetus is associated with a measurable?® pain response. Feticide procedures
are in and of themselves painful to the living fetus. So is the horrible pain of being dismembered while
still alive.

In summary:



e HB 4320 will not ban all abortions. HB 4320 only bans elective D&E’s done on living fetuses.
e HB 4320 will not ban all D&E’s, HB 4320 only bans elective D&E's done on living fetuses.

e HB 4320 does NOT ban D&E abortions when the fetus has been killed before starting the D&E
abortion. HB 4320 only bans elective D&E’s done on living fetuses.

e HB 4320 does NOT ban D&E procedures on living fetuses when the D&E procedure is
necessary to save the life of the mother.

e HB 4320 only bans D&E abortions in which the fetus is @live when being torn apart.

if HB 4320 passes, the abortionist will need to perform a feticide procedure on the fetus before
tearing him or her apart limb from limb. The U.S. Supreme Court Partial Birth Abortion Ban made
clear that states can ban barbaric procedures done in the name of elective abortion, especially those
procedures which cause excruciating pain to living fetuses. AAPLOG urges the passage of HB 4320.

Respectfully submitted,

Donna J. Harrison M.D.

Executive Director

American Association of Pro-Life Obstetricians and Gynecologists
PO Box 395

Eau Claire, MI 49111

(202) 230-0997

www.3aplog.org

Life. It’s why we are here.
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AAPLOG Statement on Dismemberment Abortion Bans

What are dismemberment abortions {ie. Dilation and Evacuation, D&E)?

During the hearings regarding the Partial Birth Abortion Ban, abortionists testified about the distinction between
D&E procedures and Partial Birth Abortion procedures. in the Majority opinion, the United States Supreme
Court summarized abortionists’ testimonies describing D&E:

“In the usual second-trimester procedure, “dilation and evacuation” (D&E), the doctor dilates
the cervix and then inserts surgical instruments into the uterus and maneuvers them to grab the
fetus and pull it back through the cervix and vagina. The fetus is usually ripped apart as it is
removed, and the doctor may toke 10 to 15 passes to remove it in its entirety.”*

In the dissenting opinion, Justice Ginsburg recognized that the brutality inherent in performing D&E
(which the court terms “non-intact D&E”) on living fetuses was equal to the brutality of partial birth
abortion {ie “intact D&E"):

“.. the Court emphasizes that the Act does not proscribe the nonintact D&E procedure. See ante,
at 34. But why not, one might ask. Nonintact D&E could equally be characterized as “brutal,”
ante, at 26, involving as it does “tearfing] [a fetus] apart” and “ripp{ing] off” its limbs, ante, at
4, 6. “{T]he notion that either of these two equally gruesome procedures . . . is more akin to
infanticide than the other, or that the State furthers any legitimate interest by banning one but
not the other, is simply irrational.” Stenberg, 530 U. S., at 946-947 (STEVENS, J., concurring).”

Dr. Anthony Levatino? briefly and accurately describes the D&E procedure in an illustrated video
available at http://www.abortionprocedures.com/

What does a dismemberment abortion ban forbid?

Most dismemberment abortion bans forbid ripping apart a living fetus during a D&E procedure. Most bans also
have an exception to the ban when a physician must perform a D&E on a living fetus in order to save the
mother’s life (e.g. severe chorioamnionitis or other situations which involve an immediate threat to the
mother’s life), or immediate threat of serious irreversible physical harm which will be alleviated by separating
the mother and the fetus.

Life. It’'s why we are here.

! pr. Anthony Levatino is a board certified obstetrician and gynecologist in private practice, former abortion privider, and
current member of the AAPLOG Board of Directors



Why ban dismemberment abortions on living fetuses?

The structures which transmit painfut stimuli from the skin to the brain are present very early in fetal
life? and anesthesiologists for the last decade have used fetal anesthesia as standard of care for in
utero fetal surgery, as evidenced by the review by Gupta® et Al. in 2008:

“Fetal stress

There is considerable evidence that the fetus may experience pain. Not only is there a moral
obligation to provide fetal anaesthesia and analgesia, but it has also been shown that pain and
stress may affect fetal survival and neurodevelopment.[7]° Factors suggesting that the fetus
experiences pain include the following.

i. Neural development. Peripheral nerve receptors develop between 7 and 20 weeks
gestation, and afferent C fibres begin development at 8 weeks and are complete by 30 weeks
gestation. Spinothalamic fibres (responsible for transmission of pain) develop between 16 and
20 weeks gestation, and thalamocortical fibres between 17 and 24 weeks gestation.

ii. Behavioural responses. Movement of the fetus in response to external stimuli occurs as
early as 8 weeks gestation, and there is reaction to sound from 20 weeks gestation. Response to
painful stimuli occurs from 22 weeks gestation.

iii. Fetal stress response. Fetal stress in response to painful stimuli is shown by increased
cortisol and 8-endorphin concentrations, and vigorous movements and breathing efforts.[7,9]°°
There is no correlation between maternal and fetal norepinephrine levels, suggesting a lack of
placental transfer of norepinephrine. This independent stress response in the fetus occurs from
18 weeks gestation.[10] There may be long-term implications of not providing adequate fetal
analgesia such as hyperalgesia, and possibly increased morbidity and mortality.”

A 2012 review article’ on fetal anesthesia concurs, and concludes with a call for adequate fetal pain
relief:

“Evidence is increasing that from the second trimester onwards, the fetus reacts to painful
stimuli and that these painful interventions may cause long-term effects. It is therefore
recommended to provide adequate pain relief during potentially painful procedures during in
utero life.”

Fetuses who are victims of D&E abortions react to painful stimuli with the same physiological
responses that any other human being would display: increase in heart rate, increase in stress
hormones in the blood stream, and withdrawal from painful stimuli. As the science of in-utero feta!
surgery has progressed, it has become clear that fetuses do better when given pain relief during the

surgery.,

It is also very clear that fetuses who are candidates for abortion by D&E (ie second and third trimester)
display all the same physical reactions to pain that any other human being would display. A living fetus
will clearly suffer pain when being torn apart during a D&E procedure.

Life. It's why we are here.
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Studies on efficacy and safety of induction of fetal demise

1. “Potassium chloride-induced fetal demise: a retrospective cohort study of efficacy and safety.”
Sfakianaki AK, Davis KJ, Copel JA, Stanwood NL, Lipkind HS, J Ultrasound Med. 2014 Feb;33(2):337-41.

One method for inducing fetal demise is via sonographically guided intracardiac potassium chloride (KCI)
injection. We performed a retrospective cohort study to determine the efficacy and safety of
intracardiac KCl injection as a method of second-trimester induced fetal demise.

CONCLUSIONS: Intracardiac KCl injection is an effective and safe method for induced fetal demise.

2. “Umbilical cord transection to induce fetal demise prior to second-trimester D&E abortion,” Kristina
Toccea, Kara K. Leach, Jeanelle L. Sheeder, Kandice Nielson, Stephanie B. Teal, Contraception 88 (2013)
712-716

OBIECTIVE: Induction of fetal demise via transabdominal injection has been used to facilitate second-
trimester abortion but requires a second procedure and has associated risks. The method of amniotomy,
cord transection and documentation of fetal asystole immediately prior to dilation and evacuation (D&E)
is an alternative approach; however, characteristics of this method have not been described.

All attempts resulted in fetal asystole within 11 min (95% within 7 min).

CONCLUSION: Umbilical cord transection immediately prior to D&E is a feasible, efficacious and safe
way to induce fetal demise without performing additional procedures.

3. “A randomized pilot study on the effectiveness and side-effect profiles of two doses of digoxin as
fetocide when administered intraamniotically or intrafetally prior to second-trimester surgical abortion.”
Nucatola D, Roth N, Gatter M, Contraception. 2010;81{1):67. Planned Parenthood, Los Angeles, CA
90033, USA. deb.nucatola@pp-la.org

Ultrasound was used to assess for the presence of fetai cardiac activity prior to the abortion procedure.

Data on the presence and severity of pain, nausea and other potential side effects were collected before
digoxin injection, immediately following digoxin injection and on the day after digoxin injection. Digoxin

administration did not result in increased pain or nausea.

CONCLUSIONS: IA (intraamniotic) or IF {intrafetal) injection of digoxin is safe and effective for inducing
fetal death prior to second-trimester surgical abortion.

4. “Intracardiac injection of potassium chloride as method for feticide: experience from a single UK
tertiary centre.” Pasquini L, Pontello V, Kumar S, BIOG. 2008;115(4):528.

We report our experience with intracardiac administration of potassium chloride as safe and effective
method for late termination of pregnancy (TOP) and to document the indications for feticide in a major
tertiary unit.



CONCLUSION: No maternal complications occurred and complete asystole was achieved in all cases with
a median volume of potassium chloride of 4.7 ml (range 2-10 ml), Potassium chloride injected directly
in the left ventricle induces immediate asystole, and it is a safe and effective method of TOP.

5. “Effectiveness and safety of digoxin to induce fetal demise prior to second-trimester abortion.”
Molaei M, lones HE, Weiselberg T, McManama M, Bassell J, Westhoff CL, Contraception.
2008;77(3):223. Parkmed Clinic, Inc., New York, NY 10017, USA.

The study was conducted to assess the effectiveness in inducing fetal demise through digoxin injection
given 1 day prior to second-trimester pregnancy termination and to evaluate related maternal safety.

CONCLUSION: Intrafetal digoxin injection at a dose of 1.0 mg is safe and effective for fetal demise
prior to pregnancy termination in the second trimester. Significantly lower doses are effective in most
cases. Additional doses merit further testing.

6. “The use of lidocaine for fetocide in late termination of pregnancy.” Senat MV, Fischer C, Bernard JP,
Ville Y, BIOG. 2003;110(3):296.

Fetocide was performed by umbilical vein puncture under ultrasound guidance with injection of
sufentanil {5 microg) followed by 7 to 30 mL of lidocaine {1%). There were no maternal side effects.

CONCLUSIONS: Lidocaine is an effective drug to perform fetocide with doses below the toxic dose for
the mother.

7. “Funipuncture for fetocide in late termination of pregnancy.” Senat MV, Fischer C, Ville Y, Prenat
Diagn. 2002;22(5):354. Department of Obstetrics and Gynecology, CHI Poissy, France.

This technique for fetocide consisted of a single umbilical vein puncture under ultrasound guidance with
injections of sufentanil 5 microg followed by KCl 2 g.

CONCLUSION: Fetal umbilical phlebotomy for fetal analgesia followed by fetocide therefore appears
to be a safe procedure for the mother and allows the fetus to die without pain when late termination of
pregnancy {(TOP) is indicated.

8. "Comparison of feticide carried out by cordocentesis versus cardiac puncture.” Bhide A, Sairam S,
Hollis B, Thilaganathan B, Ultrasound Obstet Gynecol. 2002;20(3):230. Feto-Maternal Medicine Unit, St.
George's Hospital, Academic Unit of Obstetrics and Gynaecology, St George's Hospital Medical School,
London, UK.

RESULTS: A total of 106 women underwent the procedure of feticide during the study period.
Gestational age had no effect on the dose of strong KCI. The median dose of KCl administered by
cordocentesis {5 mL) was significantly less (P<0.001) than the dose required when fetal cardiocentesis
was performed for administration of the drug (10 mL}).



CONCLUSION: This is the first comparative study of feticide by the administration of strong KCl by fetal
cardiocentesis and cordocentesis. The study demonstrates that both cardiac and umbilical routes can
be used to achieve feticide effectively, without compromising maternal safety.

9. “Safety of intra-amniotic digoxin administration before late second-trimester abortion by dilation and
evacuation.” Drey EA, Thomas U, Benowitz NL, Goldschlager N, Darney PD, Am J Obstet Gynecol.
2000;182(5):1063. Center for Reproductive Health Research and Policy, Department of Obstetrics,
Gynecology, and Reproductive Services, University of California, San Francisco, USA

OBJECTIVE: The purpose of this study was to determine the safety of intra-amniotic digoxin injection
before late second-trimester pregnancy termination by dilation and evacuation through an assessment
of maternal systemic digoxin absorption, cardiac rhythm, and coagulation parameters.

CONCLUSION: The maximum digoxin concentration peak achieved after intra-amniotic injection was in
the low therapeutic range. No rhythm or conduction abnormalities associated with digoxin were noted
by Holter monitoring. Coagulation parameters did not change significantly. On the basis of the limited
systemic absorption and the absence of clinically significant cardiac or clotting effects, intra-
amniotically administered digoxin may be considered safe for use before late second-trimester
pregnancy terminations.

10. “Induction of fetal demise in advanced pregnancy terminations: report on a funic potassium chloride
protocol.” Gill P, Cyr D, Afrakhtah M, Mack L, Easterling T, Fetal Diagn Ther. 1994; 9(4):278. Department
of Obstetrics and Gynecology, University of Washington, Seattle

CONCLUSION: We report on our experience with 60 pregnancies in which lethal fetal administration of
potassium chloride was performed prior to evacuation of the uterus. We describe a double-bolus
technique for funic intravascular injection of potassium chloride to arrest the fetal heart. There were no
maternal camplications and the procedure was successful in 86.7% (n = 52) of the cases; of the
remaining 8 cases, 7 had demise induced by direct fetal cardiac injection, and a live birth occurred in 1
case.

11. “Pregnancy and infant outcome of 80 consecutive cord coagulations in complicated monochorionic
multiple pregnancies.” Lewi L, Gratacos E, Ortibus E, Van Schoubroeck D, Carreras E, Higueras T,
Perapoch J, Deprest J, Am ) Obstet Gynecol. 2006;194(3):782. UZ-Gasthuisberg, Leuven, Belgium

OBJECTIVE: This study was undertaken to document pregnancy and infant outcome after cord
coagulation with faser and/or bipolar as a technique for selective feticide in complicated monochorionic
multiple pregnancies.

CONCLUSION: Cord coagulation is an effective method for selective feticide in monochorionic multipte
pregnancies.



12. “Efficacy of second-trimester selective termination for fetal abnormalities: international
collahorative experience among the world's largest centers.” Evans M, Goldberg JD, Dommergues M,
Wapner RJ, Lynch L, Dock BS, Horenstein J, Golbus MS, Rodeck CH, Dumez ¥, Am J Obstet Gynecol.
1994;171{1):90

OBIECTIVE: Our goal was to develop the most comprehensive database possible to counsel patients
about selective termination for fetal abnormalities, because no one center has sufficient data to assess
much more than crude loss rates.

CONCLUSIONS: (1) Selective termination in experienced hands for a dizygotic abnormal twin is safe
and effective when done with potassium chloride.

13. “Surgical abortion in the second trimester,” Lorh, PA, Reprod Health Matters. 2008 May;16(31
Suppl):151-61

This article reviews the current surgical methods used in second trimester abortion, as well as their
safety, advantages and disadvantages, acceptability and associated complications. Methods used to
ensure safe and efficient surgical termination of second trimester pregnancies such as cervical
preparation and ultrasound guidance are also reviewed.

The article noted that “women in this study did . . . report a strong preference for fetal death prior to
the abortion (92% in both groups).”

CONCLUSION: found no difference in complications between those women injected with a feticidal
agent prior to a dilatation and evacuation abortion and those injected with a placebo.

14. “Outpatient abortion for fetal anomaly and fetal death from 15-34 menstrual weeks' gestation:
techniques and clinical management.” Hern WM, Zen C, Ferguson KA, Hart V, Haseman MV, Obstet
Gynecol. 1993;81(2):301.

Abortions performed after 20 menstrual weeks were effected by instillation of intra-amniotic
hyperosmolar urea or induction of fetal death by injection of digoxin and/or hyperosmolar urea into the
fetus.

CONCLUSION: Outpatient abortion may be performed safely in most cases of fetal disorder, including
death, through 34 menstrual weeks under proper conditions.



NOTE: Even should there be a diversity of medical opinion on the comparative safety for the mother of
the forms of D&E abortions in which the unborn child is dismembered alive and the form of D&E in
which dismemberment occurs only after the unborn child has previously been killed by injection, the
U.S. Supreme Court has emphasized,

“The Court has given state and federal legislatures wide discretion to pass legislation in areas where
there is medical and scientific uncertainty. . . . Physicians are not entitled to ignore regulations that
direct them to use reasonable alternative procedures. The law need not give abortion doctors
unfettered choice in the course of their medical practice. . . . Medical uncertainty does not foreclose the
exercise of legislative power in the abortion context any more than it does in other contexts.” Gonzales,
550 U.S. at 163-64.






Fetal Pain: The Evidence

The eleven points below summarize the substantial medical and scientific
evidence that unborn children can feel pain by 20 weeks after fertilization.

www.doctorsonfetalpain.org

first posted March 14, 2011, (updated February, 2013)

1: Pain receptors (nociceptors) are present throughout the unborn child’s entire body by no later
than 20 weeks after fertilization and nerves link these receptors to the brain’s thalamus and
subcortical plate by no later than 20 weeks after fertilization.

DOCUMENTATION:

a. Pain receptors (nociceptors) are present throughout the unborn child’s entire body by no
later than 20 weeks.

1. Myers, 2004, p.241, para.2, “The first essential requirement for pain is the presence of sensory
receptors, which first develop in the perioral area at approximately 7 weeks gestation and are
diffusely located throughout the body by 14 weeks.””

Myers LB, Bulich LA, Hess, P, Miller, NM. Fetal endoscopic surgery: indications and
anaesthetic management. Best Practice & Research Clinical Anaesthesiology. 18:2

{2004) 231-258.
*Smith S. Commission of Inquiry into Fetal Sentience. London: CARE, 1996.

2. Derbyshire, 2010, p.7, para.2, “For the foetus, an existence of ‘pain’ rests upon the existence of a
stimulus that poses a threat to tissue, being detected by a nervous system capable of preferentially




responding to stimuli that pose a threat to tissue. The entire experience is completely bounded by
the limits of the sensory system and the relationship between that system and the stimulus. If
pain is conceived of in this manner then it becomes possible to talk of foetal pain anytime
between 10 and 17 weeks GA [gestational age] when nociceptors develop and mature, and there
is evidence of behavioural responses to touch.”

Note: Derbyshire’s other published works indicate that he believes pain requiires

subjective human experience, not possible until afier birth; nonetheless, he acknowledges
this finding.

Derbyshire SW, Foetal pain? Best Practice & Research Clinical Obstetrics and
Gynaecology 24:5 (2010) 647-655.

Anand, 1987, p.2, para.2, “Cutaneous sensory receptors appear in the perioral area of the human
fetus in the 7th week of gestation; they spread to the rest of the face, the palms of the hands, and
the soles of the feet by the 11th week, to the trunk and proximal parts of the arms and legs by the
15th week, and to all cutaneous and mucous surfaces by the 20th week.”**®”

Anand KJS, Hickey PR. Pain and its effects in the human neonate and fetus, New
England Journal of Medicine. 317:21 (1987) 1321-1329.

“Humphrey T. Some correlations between the appearance of human fetal reflexes and
the development of the nervous system. Progress in Brain Research. 4 (1964) 93-135.

*Valnaan HB, Pearson JP. What the fetus feels. British Medical Journal. 280 (1980)
233-234.

Vaahatalo, 2000, p.146, col .2, para.2, “First nociceptors appear around the mouth as early as the
seventh gestational week; by the 20th week these are present all over the body.”

Vanhalto S, van Nieuwenhuizen O. Fetal Pain? Brain & Development. 22 (2000) 145-
150.

Brusseau, 2008, p.14, para.3, “The first essential requirement for nociception is the presence of
sensory receptors, which develop first in the perioral area at around 7 weeks gestation. From
here, they develop in the rest of the face and in the palmar surfaces of the hands and soles of the

feet from 11 weeks. By 20 weeks, they are present throughout all of the skin and mucosal
surfaces,'

Brusseau R. Developmental Perpectives: is the Fetus Conscious? International
Anesthesiology Clinics. 46:3 (2008) 11-23,

1Simons SH, Tibboel D. Pain perception development and maturation. Seminars on
Fetal and Neonatal Medicine. 11 (2006) 227-231,

Rollins, 2012, p.465, “Immature skin nociceptors are probably present by 10 weeks and
definitely present by 17 weeks. Nociceptors develop slightly later in internal organs. Peripheral
nerve fibers that control movement first grow into the spinal cord at about 8 weeks of gestation.”



Mark D. Rollins, Mark A. Rosen, “Anesthesia for Fetal Intervention and Surgery”, in
Gregory's Pediatric Anesthesia, ed. George A. Gregory & Dean B. Adropoulos (West
Sussex: Wiley-Blackwell, 2012), 444474, 465.

b. nerves link these receptors to the brain’s thalamus and subcortical plate by no later than
20 weeks after fertilization.

1. Van Scheltema 2008, p.313, para.] — “The connection between the spinal cord and the thalamus
(an obligatory station through which nearly all sensory information must pass before reaching the
cortex) starts to develop from 14 weeks onwards and is finished at 20 weeks.”

Van Scheltema PNA, Bakker S, Vandenbussche FPHA, Oepkes, D. Fetal Pain. Fetal and
Maternal Medicine Review. 19:4 (2008) 311-324.

2. Glover, 1999, p.882, col.1, para.l, “Most incoming pathways, including nociceptive ones, are
routed through the thalamus and, as stated above, penetrates the subplate zone from about 17
weeks... These monoamine fibres start to invade the subplate zone at 13 weeks and reach the
cortex at about 16 weeks. This puts an early limit on when it is likely that the fetus might be
aware of anything that is going on in its body or elsewhere.”

Glover V. Fetal pain: implications for research and practice. British Journal of Obstetrics
and Gynaecology. 106 (1999) 881-886.

3. Lee, 2005, p.950, col.1, “In contrast to direct thalamocortical fibers, which are not visible until
almost the third trimester, thalamic afferents begin to reach the somatosensory subplate at 18
weeks’ developmental age (20 weeks’ gestational age)'® and the visual subplate at 20 to 22
weeks’ gestational age. These afferents appear morphologically mature enough to synapse with
subplate neurons.'™

Note: Lee et al. believe that pain requires conscious cortical processing, which they deem
uniikely until 29 or 30 weeks, nonetheless, they acknowledges this finding.

Lee SJ, Ralston HJP, Drey EA, Partridge, JC, Rosen, MA. A Systematic
Multidisciplinary Review of the Evidence. Journal of the American Medical Association.
294:8 (2005) 947-954.

'%Kostovic I, Rakic P. Developmental history of the transient subplate zone in the visual
and somatosensory cortex of the macaque monkey and human brain. Journal of
Comparative Neurology. 297 (1990) 441-470.

"Hevner RF. Development of connections in the human visual system during fetal mid-
gestation: a Diltracing study. Journal of Experiemental Neuropathology & Experimental
Neurology. 59 (2000) 385-392.

4. Gupta, 2008, p.74, col.2, para.l, “ Peripheral nerve receptors develop between 7 and 20 weeks
gestation.,, Spinothalamic fibres (responsible for transmission of pain) develop between 16 and
20 weeks gestation, and thalamocortical fibres between 17 and 24 weeks gestation.”

Gupta R, Kilby M, Cooper G. Fetal surgery and anaesthetic implications. Continuing
Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75.
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5. Van de Velde, 2012, p 206, para.3, “To experience pain an intact system of pain transmission
from the peripheral receptor to the cerebral cortex must be available. Peripheral receptors develop
from the seventh gestational week. From 20 weeks’ gestation [= 20 weeks post-fertilization]
peripheral receptors are present on the whole body. From 13 weeks’ gestation the afferent system
located in the substantia gelatinosa of the dorsal horn of the spinal cord starts developing.
Development of afferent fibers connecting peripheral receptors with the dorsal horn starts at 8
weeks’ gestation. Spinothalamic connections start to develop from 14 weeks’ and are complete at
20 weeks’ gestation, whilst thalamocortical connections are present from 17 weeks’ and
completely developed at 26-30 weeks’ gestation. From 16 weeks’ gestation pain transmission
from a peripheral receptor to the cortex is possible and completely developed from 26 weeks’
gestation.”

Marc Van de Velde & Frederik De Buck, Fetal and Maternal Analgesia/Anesthesia for
Fetal Procedures. Fetal Diagn Ther 31(4) (2012) 201-9.



2: By 8 weeks after fertilization, the unborn child reacts to touch. After 20 weeks, the unborn child
reacts to stimuli that would be recognized as painful if applied to an adult human, for example by
recoiling.

DOCUMENTATION:

a.

1.

5.

By 8 weeks after fertilization, the unborn child reacts to touch.

Gupta, 2008, p.74, col.2, para.2, “Movement of the fetus in response to external stimuli occurs as
early as 8 weeks gestation...”

Gupta R, Kilby M, Cooper G. Fetal surgery and anaesthetic implications. Continuing
Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75.

Glover, 2004, p.36, para.4, “The fetus starts to make movements in response to being touched
from eight weeks, and more complex movements build up, as detected by real time ultrasound,
over the next few weeks.”

Glover V. The fetus may feel pain. from 20 weeks; The Fetal Pain Controversy.
Conscience. 25:3 (2004} 35-37.

Myers 2004, p.241, para.6, “A motor response can first be seen as a whole body movement away
from a stimulus and observed on ultrasound from as early as 7.5 weeks’ gestational age. The
perioral area is the first part of the body to respond to touch at approximately 8 weeks, but by 14
weeks most of the body is responsive to touch.”

Myers LB, Bulich LA, Hess, P, Miller, NM. Fetal endoscopic surgery: indications and
anaesthetic management. Best Practice & Research Clinical Anaesthesiology. 18:2
(2004) 231-258.

Derbyshire, 2008, p.119, col.2, para.4, “Responses to touch begin at 7-8 weeks gestation when
touching the peri-oral region results in a contralateral bending of the head. The palms of the
hands become sensitive to stroking at 10-11 weeks gestation and the rest of the body becomes
sensitive around 13-14 weeks gestation.**”

Note: Derbyshire's other published works indicate that he believes pain requires
subjective human experience, not possible wntil after birth; nonetheless, he acknowledges
this finding.

Derbyshire SW. Fetal Pain: Do We Know Enough to Do the Right Thing? Reproductive
Health Matters. 16: 31Supp. (2008) 117-126.

¥Fitzgerald M. Neurobiology of fetal and neonatalpain. In:Wall P, Melzack R, editors.
Textbook of Pain, Oxford Churchill Livingstone, 1994, p.153—63.

Kadi¢, 2012, page 3, “The earliest reactions to painful stimuli motor reflexes can be detected at
7.5 weeks of gestation (Table 2).”

Salihagi¢ Kadi¢, A., Predojevié, M., Fetal neurophysiology according to gestational age,
Seminars in Fetal & Neonatal Medicine. 17:5 (2012) 1-5, 3.



b. After 20 weeks following fertilization, the unborn child reacts to stimuli that would be recognized
as painful if applied to an adult human, for example by recoiling.

1. Gupta, 2008, p. p.74, col.2, para.2, “Behavioural responses... Response to painful stimuli occurs
from 22 weeks gestation [= 20 weeks post-fertilization].”

Gupta R, Kilby M, Cooper G. Fetal surgery and anaesthetic implications. Continuing
Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75.

2. Giannakoulopoulos, 1994, p.77, col.2, para.3, “We have observed that the fetus reacts to
intrahepatic vein needling with vigorous body and breathing movements, which are not present
during placental cord insertion needling.”

Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma
cortisol and B-endorphin response to intrauterine needling. Lancer. 344 (1994) 77-81.

3. Lowery, 2007, p.276, col.2, paral, “Fetuses undergoing intrauterine invasive procedures,
definitely illustrative of pain signaling, were reported to show coordindted responses signaling the
avoidance of tissue injury.'*”

Lowery CL, Hardman MP, Manning N, Clancy B, Hall RW, Anand KJS.
Neurodevelopmental Changes of Fetal Pain. Seminars in Pernatology. 31 (2007) 275-
282.

“Williams C. Framing the fetus in medical work: rituals and practices. Social Science &
Medicine. 60 (2005) 2085-2095.

4. Mellor, 2005, p.457, col.1, para.2, “For instance, the human fetus responds to intrahepatic
needling (versus umbilical cord sampling) by moving away and with an increase in the levels of
. . o
circulating stress hormones. . /"7

Note: Mellor et al. believe that the unborn child is kept ‘asleep’ in utero, and therefore
does not perceive pain; nonetheless, they recognize this finding.

Mellor DJ, Diesch TJ, Gunn AJ, Bennet L. The importance of ‘awareness’ for
understanding fetal pain. Brain Research Reviews. 49 (2005) 455-471,

H Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma
cortisol and B-endorphin response to intrauterine needling. Lancet. 344 (1994) 77-81.

“Giannakoulopoulos X, Teixeira J, Fisk N. Human fetal and maternal noradrenaline
responses to invasive procedures. Pediatric Research. 45 (1999) 494-499,

"Gitau R, Fisk NM, Teixeira JM, Cameron A, Glover V. Fetal hypothalamic—pituitary—
adrenal stress responses to invasive procedures are independent of maternal responses.
Journal of Clinical Endocrinology and Metabolism. 86 (2001) 104-109,

"Gitau R, Fisk NM, Glover V. Human fetal and maternal corticotrophin releaseing
hormone responses to acute stress. drchives of Disease in Childhood - Fetal Neonatal
Edition. 89 (2004) F29-F32.



5. Bocci, 2007, page 31-32, “By week 14, the repertoire of movements is complete. Fetal
movements may be spontaneous, reflecting individual needs of the fetus, or may be evoked,
reflecting fetal sensitivity to its environment.”

C. Bocchi et al, Ultrasound and Fetal Stress: Study of the Fetal Blink-Startle Reflex
Evoked by Acoustic Stimuli. Neonatal Pain, ed. Giuseppe Buonocore & Carlo V.
Bellieni (Milan: Springer, 2007), 31-32.



3: In the unborn child, application of such painful stimuli is associated with significant increases in
stress hormones known as the stress response.

DOCUMENTATION:

1. Tran, 2010, p.44, col.1, para.7, “Invasive fetal procedures clearly elicit a stress response...”

Tran, KM. Anesthesia for fetal surgery. Seminars in Fetal & Neonatal Medicine. 15
(2010) 40-45.

2. Myers, 2004, p.242, para.2, “Human fetal endocrine responses to stress have been demonstrated
from as early as 18 weeks® gestation. Giannakoulopoulos et al” first demonstrated increases in
fetal plasma concentrations of cortisol and B-endorphin in response to prolonged needling of the
intrahepatic vein (IHV) for intrauterine transfusion. The magnitude of these stress responses
directly correlated with the duration of the procedure, Fetuses having the same procedure of
transfusion, but via the non-innervated placental cord insertion, failed to show these hormonal
responses. Gitau et al'™ observed a rise in B-endorphin during intrahepatic transfusion from 18
weeks’ gestation, which was seen throughout pregnancy independent both of gestation and the
maternal response. The fetal cortisol response, again independent of the mother’s, was observed
from 20 weeks’ gestation.'™ Fetal intravenous administration of the opioid receptor agonist,
fentanyl, ablated the B-endorphin response and partially ablated the cortisol response to the stress
of IHV needling, suggesting an analgesic effect.'” A similar, but faster, response is seen in fetal
production of noradrenalin to IHV needling. This too is observed in fetuses as early as 18 weeks,
is independent to the maternal response and increases to some extent with gestational age.'”
Thus, from these studies one can conclude that the human fetal hypothalamic— pituitary—adrenal
axis is functionally mature enough to produce a f-endorphin response by 18 weeks and to
produce cortisol and noradrenalin responses from 20 weeks’ gestation.”

Myers LB, Bulich LA, Hess, P, Miller, NM. Fetal endoscopic surgery: indications and
anaesthetic management. Best Practice & Research Clinical Anaesthesiology. 18:2
(2004) 231-258.

* Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma
cortisol and B-endorphin response to intrauterine needling. Lancer. 344 (1994) 77-81.

'% Gitau R, Fisk NM, Teixeira JM, Cameron A, Glover V. Fetal hypothalamic—pituitary—

adrenal stress responses to invasive procedures are independent of maternal responses.
Journal of Clinical Endocrinology and Metabolism. 86 {2001) 104-109.

1!Fisk NM, Gitau R, Teixeira MD, Giannakoulopoulos, X, Cameron, AD, Glover VA.
Effect of Direct Fetal Opioid Analgesia on Fetal Hormonal and Hemodynamic Stress
Response to Intrauterine Needling. Anesthesiology. 95 (2001) 828-835.

mGiannakouiopoulos X, Teixeira J, Fisk N, Glover V. Human fetal and maternal
noradrenaline responses to invasive procedures. Pediatric Research. 45(1999) 494-499.

3. Derbyshire, June 2008, p.4, col.1, para.5, “Another stage of advancing neural development takes
place at 18 weeks, when it has been demonstrated that the fetus will launch a hormonal stress
response to direct noxious stimulation.”



Note: Derbyshire believes that pain requires subjective hunian experience, not possible
until after birth; nonetheless, he acknowledges this finding.

Derbyshire SW. Fetal Pain: Do We Know Enough to Do the Right Thing? Reproductive
Health Matters. 16: 31Supp. (2008) 117-126.

4. Gupta, 2008, p.74, col.2, para.3, “Fetal stress in response to painful stimuli is shown by
increased cortisol and f-endorphin concentrations, and vigorous movements and breathing
efforts.”” There is no correlation between maternal and fetal norepinephrine levels, suggesting a
lack of placental transfer of norepinephrine. This independent stress response in the fetus occurs
from 18 weeks gestation.'®”

Gupta R, Kilby M, Cooper G. Fetal surgery and anaesthetic implications. Continuing
Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75.

"Boris P, Cox PBW, Gogarten W, Strumper D, Marcus MAE. Fetal surgery,

anaesthesiological considerations. Current Opinion in Anaesthesiology.17 (2004) 235-
240.

’Giannakoulopoulos X, Teixeira J, Fisk N, Human fetal and maternal noradrenaline
responses to invasive procedures. Pediatric Research. 45 (1999) 494-499,

"Marcus M, Gogarten W, Louwen F. Remifentanil for fetal intrauterine microendoscopic
procedures, Anesthesia & Analgesia. 88 (1999) 8257,

5. Fisk, 2001, p.828, col.2, para.3, “Our group has shown that the human fetus from 18-20 weeks
elaborates pituitary-adrenal, sympatho-adrenal, and circulatory stress responses to physical
insults.” p.834, col.2, para.2, “This study confirms that invasive procedures produce stress
responses....”

Fisk NM, Gitau R, Teixeira MD, Giannakoulopoulos, X, Cameron, AD, Glover VA.
Effect of Direct Fetal Opioid Analgesia on Fetal Hormonal and Hemodynamic Stress
Response to Intrauterine Needling. Anesthesiology. 95 (2001) 828-835.

6. Kadi¢, 2012, page 3, “As early as 16-18 weeks, fetal cerebral blood flow increases during
invasive procedures.”®’ An elevation of noradrenaline, cortisol, and beta-endorphin plasma
levels, in response to needle pricking of the innervated hepatic vein for intrauterine transfusion,
was registered in a 23-week-old fetus [= 21 weeks post-fertilization].” (Table 2).”

Salihagi¢ Kadi¢, A., Predojevié, M., Fetal neurophysiology according to gestational age,
SEMINARS IN FETAL & NEONATAL MEDICINE (2012) 1-5, 3,
doi:10.1016/j.siny.2012.05.007.

% Teixeira JM, Glover V, Fisk NM. Acute cerebral redistribution in response to invasive
procedures in the human fetus. Am J Obstet Gynecol 1999;181:1018e25.

27 Smith RP, Gitau R, Glover V, et al. Pain and stress in the human fetus. Eur J Obstet
Gynecol Reprod Biol 2000;92:161e5.



4: Subjection to such painful stimuli is associated with long-term harmful neurodevelopmental
effects, such as altered pain sensitivity and, possibly, emotional, behavioral, and learning disabilities
later in life.

DOCUMENTATION:

1.

Yan de Velde, 2006, p.234, col.1, para.3, “It is becoming increasingly clear that experiences of
pain will be ‘remembered” by the developing nervous system, perhaps for the entire life of the
individual.”* These findings should focus the attention of clinicians on the long-term impact of
early painful experiences, and highlight the urgent need for developing therapeutic strategies for
the management of neonatal and fetal pain.”

Van de Velde M, Jani J, De Buck F, Deprest J. Fetal pain perception and pain
management. Seminars in Fetal & Neonatal Medicine. 11 (2006) 232-236.

22 Vanhalto S, van Nieuwenhuizen O. Fetal Pain? Brain & Development. 22 (2000) 145-
150.

% Anand KJS. Pain, plasiicity, and premature birth: a prescription for permanent
suffering? Nature Medicine. 6 (2000) 971-973.

Vanhatale, 2000, p.148, col.2, para.4, “All these data suggest that a repetitive, or sometimes
even strong acute pain experience is associated with long-term changes in a large number of pain-
related physiological functions, and pain or its concomitant stress increase the incidence of later
complications in neurological and/or psychological development.”

Note: Vanhalto & Niewenhuizen believe that pain requires cortical processing;
nevertheless, they acknowledge that, “noxious stimuli may have adverse effects on the
developing individual regardless of the quality or the level of processing in the
brain...after the development of the spinal cord afferents around the gestational week 10,
there may be no age limit at which one can be sure noxae are harmless.” (p.149, col. 1,
para.2).

Vanhalto S, van Nieuwenhuizen O. Fetal Pain? Brain & Development. 22 (2000) 145-
150.

Gupta, 2008, p.74, col.2, para.3, “ There may be long-term implications of not providing
adequate fetal analgesia such as hyperalgesia, and possibly increased morbidity and mortality.”

Gupta R, Kilby M, Cooper G. Fetal surgery and anaesthetic implications. Continuing
Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75.

Lee, 2005, p.951, col.1, para.3, “When long-term fetal well-being is a central consideration,
evidence of fetal pain is unnecessary to justify fetal anaesthesia and analgesia because they serve
other purposes unrelated to pain reduction, including ... (3) preventing hormonal stress responses
associated with poor surgical outcomes in neonates’""*; and (4) preventin;,r ?ossible adverse
effects on long-term neurodevelopment and behavioral responses to pain.” "

Note: Lee et al. believe that pain requires conscious cortical processing, which they deem
unlikely until 29 or 30 weeks; nonetheless, they acknowledges this finding.
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Lee SJ, Ralston HIP, Drey EA, Partridge, JC, Rosen, MA. A Systematic
Multidisciplinary Review of the Evidence. Journal of the American Medical Association.
294:8 (2005) 947-954.

"'Anand KJ, Hickey PR.Halothane-morphine compared with high-dose sufentanil for
anesthesia and postoperative analgesia in neonatal cardiac surgery. New England Journal
of Medicine. 326 (1992) 1-9.

"Anand KJ, Sippell WG, Aynsley-Green A. Randomised trial of fentany! anaesthesia in
preterm babies undergoing surgery: effects on the stress response. Lancet. 329 (1987) 62-
66.

"Johnston CC, Stevens BJ. Experience in a neonatal intensive care unit affects pain
response. Pediatrics. 98 (1996) 925-930.

"Taddio A, Katz J, llersich AL, Koren G. Effect of neonatal circumcision on pain
response during subsequent routine vaccination. Lancet. 349 {(1997) 599-603.

"Taylor A, Fisk NM, Glover V. Mode of delivery and subsequent stress response.
Lancet. 355 (2000) 120.

5. Rosen, 2009, p131-132, “Although we do not know exactly when the fetus can experience pain,
noxious stimulation during fetal life causes a stress response, which could have both short- and
long-term adverse effects on the developing central nervous system.”

Mark A. Rosen, “Anesthesia for Fetal Surgery and Other [ntrauterine Procedures,” in
Chesnut’s Obstetric Anesthesia: Principles and Practice, ed. David H. Chestnut et al
(Philadelphia: Mosby, 2009), 131-132,

6. Van de Velde, 2012, “This nociceptive stimulation of the fetus also has the potential for longer-
term effects, so there is a need for fetal analgesic treatment.”
Marc Van de Velde & Frederik De Buck, Fetal and Maternal Analgesia/Anesthesia for
Fetal Procedures. Fetal Diagn Ther 31(4) (2012) 201-9.
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5: For the purposes of surgery on unborn children, fetal anesthesia is routinely administered and is
associated with a decrease in stress hormones compared to their level when painful stimuli are
applied without such anesthesia.

DOCUMENTATION:

a. For the purposes of surgery on unborn children, fetal ancsthesia is routinely
administered.

1. Giuntini, 2007, “It has also been shown that fetuses feel pain from week 18. This has given rise
to the practice of using fetal anesthesia for surgery or invasive diagnostic procedures in utero.”

L. Giuntini & G. Amato, Analgesic Procedures in Newborns., in NEONATAL PAIN 73
(Giuseppe Buonocore & Carlo V. Bellieni ed., 2007).

2. Van de Velde, 2005, p.256, col.2, para.2, “Therefore, it has been suggested that pain relief has to
be provided during in utero interventions on the fetus from mid-gestation (20 weeks) on.*>**”

Van de Velde M, Van Schoubroeck DV, Lewi LE, Marcus MAE, Jani JC, Missant C,
Teunkens A, Deprest J. Remifentanil for Fetal Immobilization and Maternal Sedation
During Fetoscopic Surgery: A Randomized, Double-Blind Comparison with Diazepam,
Anesthesia & Analgesia. 101 (2005) 251-258.

*Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma
cortisol and B-endorphin response to intrauterine needling Lancer. 344 (1994) 77-81.

”Giannakoulopoulos X, Teixeira J, Fisk N. Human feta! and maternal noradrenaline
responses to vasive procedures. Pediatric Research. 45 (1999) 494-499,

* Anand KJS, Maze M. Fetuses, fentanyl, and the stress response. Anesthesiology. 95
(2001) 823-825.

3. Myers, 2004, p.236, para.3, “The anaesthesiologist is required to provide both maternal and fetal
anaesthesia and analgesia while ensuring both maternal and fetal haemodynamic stability...Since
substantial evidence exists demonstrating the ability of the second trimester fetus to mount a
neuroendrocrine response to noxious stimuli.. . fetal pain management must be considered in
every case.”

p-240, col.5, “A substantial amount of both animal and human research demonstrated that the
fetus is able to mount a substantial neuroendocrine response to noxious stimuli as early as the
second trimester of pregnancy. Fetal neuroanatomical development further substantiates this
research. Evidence also exists that suggests that these responses to noxious stimuli may, in fact,
alter the response to subsequent noxious stimuli long after the initial insult. This is the rationale
behind providing fetal anaesthesia and analgesia whenever surgical intervention is thought to
potentially provide a noxious insult to the fetus.”

Myers LB, Bulich LA, Hess, P, Miller, NM. Fetal endoscopic surgery: indications and

anaesthetic management. Best Practice & Research Clinical Anaesthesiology. 18:2
(2004) 231-258.
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Gupta, 2008, p.74, col.2, para.4, “As with any procedure, the provision of analgesia depends on
the likely severity of pain associated with the intervention. However, analgesia is recommended
for:

(i) endoscopic, intrauterine surgery on placenta, cord, and membranes;

(ii) late termination of pregnancy;

(iii)  direct surgical trauma to the fetus.”

Gupta R, Kilby M, Cooper G. Fetal surgery and anaesthetic implications. Continuing
Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75.

Giannakoulopoulos, 1994, p.80, col.2, para.4, “Just as physicians now provide neonates with
adequate analgesia, our findings suggest that those dealing with the fetus should consider making
similar modifications to their practice. This applies not just to diagnostic and therapeutic
procedures on the fetus, but possibly also to termination of pregnancy, especially by surgical
techniques involving dismemberment.”

Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma
cortisol and PB-endorphin response to intrauterine needling. Lancer. 344 (1994) 77-81.

Van Scheltema, 2008, p.320, para.3, “Neuroanatomical, neurophysiological, hormonal;
haemodynamic and behavioural data indicate that a fetus is capable of reacting to noxious stimuli,
implying that the fetus can experience stress and possibly even pain... The changes described can
be long-lasting, perhaps even life-long... We therefore think that when performing invasive
intrauterine procedures it is important to accomplish fetal anaesthesia to protect the fetus from
possible harmful effects on the developing neural system. It is difficult to determine from what
gestation onwards fetal anaesthesia should be provided; however, we feel that it should be
considered from at least mid-gestation.”

Van Scheltema PNA, Bakker S, Vandenbussche FPHA, Oepkes, D. Fetal Pain. Fetal and
Maternal Medicine Review. 19:4 (2008) 311-324.

Rollins, 2012, p.466, “Despite ongoing debate regarding fetal capacity for pain perception, fetal
anesthesia and analgesia are warranted for fetal surgical procedures.”

Mark D. Rollins, Mark A. Rosen, “Anesthesia for Fetal Intervention and Surgery”, in
Gregory's Pediatric Anesthesia, ed. George A. Gregory & Dean B. Adropoulos {West
Sussex: Wiley-Blackwell, 2012), 444474, 466.

Rosen, 2009, p131-132, “Although the link between the stress response and pain is not always
predictable, the threshold for pain relief is typically below that for stress response ablation, and
the stress response to noxious stimulation is clear evidence that the fetal nervous system is
reactive. Administration of fetal anesthesia has been the standard practice since the inception of
fetal surgery more than 25 years ago, and it is practiced worldwide. The importance of fetal
immobility, cardiovascular homeostasis, analgesia, and perhaps, amnesia have always been
emphasized in fetal surgery practice.”

Mark A. Rosen, “Anesthesia for Fetal Surgery and Other Intrauterine Procedures,” in

Chesnut’s Obstetric Anesthesia: Principles and Practice, ed. David H. Chestnut et al
(Philadelphia: Mosby, 2009), 131-132.
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9. Danzer, 2011 “The objective of the trial was to determine if intrauterine surgery for MMC [one
of the most common congenital malformations] between 19 and 25 weeks of gestation improves
outcomes compared with standard postnatal neurosurgical repair...In addition to the anesthesia the
fetus receives via the placental circulation, the fetus also receives an intramuscular injection of a
narcotic and muscle relaxant just prior to the start of the fetal portion of the operation (see
below).... The initial clinical efforts succeeded based on careful and cautious application in a
highly selected patient cohort and were recently confirmed in a properly controlled randomized
clinical trial which has provided a definitive answer regarding the efficacy of fMMC surgery.”

Dangzer, E., Johnson, M. P. and Adzick, N. S., Fetal surgery for myelomeningocele:
progress and perspectives. Developmental Medicine & Child Neurology, 54 (2012) 8-14.

10. Sudhakaran, 2012, page 17, “Early fetal surgical repair helps avoid or minimise the secondary
damage. Adzick, a doyen in this field, suggested that the timing for fetal surgical procedure is
ideally between 19 and 25 weeks of gestation to minimise the length of time secondary damage
can occur.”

N. Sudhakaran et al., “Best practice guidelines: Fetal surgery,” 88 Early Hum Dev
(2012), 17. -

b. Fetal anesthesia ... is associated with a decrease in stress hormones compared to their level
when painful stimuli is applied without such anesthesia.

1. Fisk, 2001, p.834, col.2, para.3, “This study provides the first evidence that direct fetal analgesia
reduces stress responses to intervention in utero.”

Abstract, “The authors investigated whether fentanyl ablates the fetal stress response to needling
using the model of delayed interval sampling during intrahepatic vein blood sampling and
transfusion in alloimmunized fetuses undergoing intravascular transfusion between 20 and 35
weeks.

“Fentanyl reduced the B endorphin (mean difference in changes, -70.3 pg/ml; 95% confidence
interval, -121 to -19.2;P = 0.02) and middle cerebral artery pulsatility index response (mean
difference, 0.65; 95% confidence interval, 0.26-1.04;P = 0.03), but not the cortisol response
(mean difference, -10.9 ng/ml, 95% confidence interval, -24.7 to 2.9;P = 0.11) in fetuses who had
paired intrahepatic vein transfusions with and without fentanyl. Comparison with control fetuses
transfused without fentany! indicated that the B endorphin and cerebral Doppler response to
intrahepatic vein transfusion with fentanyl approached that of nonstressful placental cord
transfusions.

“Conclusions: The authors conclude that intravenous fentanyl attenuates the fetal stress response
to intrahepatic vein needling.”

Fisk NM, Gitau R, Teixeira MD, Giannakoulopoulos, X, Cameron, AD, Glover VA.
Effect of Direct Fetal Opioid Analgesia on Fetal Hormonal and Hemodynamic Stress
Response to Intrauterine Needling. Anesthesiology. 95 (2001) 828-835.

2. De Buck, 2008, p.294, col.2, para.4, “The autonomic and endocrine responses to noxious stimuli,
the stress response, consist of the activation of the hypothalamic, pituitary, and adrenal axis."?
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Rises in blood levels of noradrenaline, cortisol and b-endorphin during invasive procedures in the
human fetus are seen. Alterations in the brain blood flow have been seen as early as in the 18th
week of pregnancy.'’ These autonomic effects of noxious stimulation can be suppressed by the
administration of analgesics.'™”

De Buck F, Deprest J, Van de Velde M. Anesthesia for fetal surgery. Current Opinion in
Anaesthesiology. 21 (2008) 293-297.

Rychik I, Tian Z, Cohen MS, Ewing SG, Cohen D, Howell LJ, Wilson RD, Johnson
MP, Hedrick HL, Flake AW, Crombleholme TM, Adzick NS. Acute cardiovascular
effects of fetal surgery in the human. Circulation. 110 (2004) 1549-1556.

%Smith RP, Gitau R, Glover V, Fisk NM. Pain and stress in the human fetus. European
Journal of Obstetrics and Gynecology and Reproductive Biology. 92 (2000) 161-165.

Derbyshire, 2008, p.119, col.2, para.1-2, “Anand’s seminal work with neonates undergoing
surgery demonstrated that fentanyl added to the anaesthetic regimen significantly reduces the
stress response to invasive practice.’ Specifically, plasma adrenalin, noradrenaline, glucagon,
aldosterone, corticosterone, 11-deoxycorticosterone and 1 I-deoxycortisol levels were
significantly increased in the nonfentanyl group up to 24 hours after surgery. Reducing the
normal stress response was considered to be responsible for the improved clinical outcome of the
fentanyl group who required less post-surgical ventilator support and had reduced circulatory and
metabolic complications.

“More recently, the stress response to invasive practice has been examined in the fetus to

demonstrate increased cortisol and h-endorphin circulation following intrauterine needling of the
.25 .

fetus beyond 18 weeks gestation.” Further studies have demonstrated that the fetal stress

response includes haemodynamic changes in blood flow to protect essential organs, such as the

brain, and blunting the stress response when providing opioid analgesia to the fetus.**"™

Note: Derbyshire believes pain requires subjective human experience, not possible until
after birth; nonetheless, he acknowledges this finding.

Derbyshire SW. Fetal Pain: Do We Know Enough to Do the Right Thing? Reproductive
Health Matters. 16: 31Supp. (2008) 117-126.
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4. Bellieni, 2012, pages 1-6, “Mellor et al”, discussed the importance of stress hormones increase as
an affordable marker of fetal pain, and argued that the presence of hormonal responses to pain
does not mean pain perception. But, anaesthetized patients do not show increases in stress
hormones during surgery. According with Desborough et al'®, “regional anaesthesia with local
anaesthetic agents inhibits the stress response to surgery and can also influence postoperative
outcome by beneficial effects on organ function” and the same is shown for general analgesia.”

Carlo V. Bellieni & Giuseppe Buonocore, “Is fetal pain a real evidence?,” The Journal of
Maternal-Fetal and Neonatal Medicine (2012), 1-6.

#Leader LR, Fifer WP. The potential value of habituation in the prenate. In: Lecanuet JP,
editor. Fetal development: a psychobiological perspective. Hillsdale, NJ: Lawrence
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'% Desborough JP. The stress response to trauma and surgery. Br J Anaesth
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6: The position, asserted by some medical experts, that the unborn child is incapable of
experiencing pain until a point later in pregnancy than 20 weeks after fertilization predominately
rests on the assumption that the ability to experience pain depends on the cerebral cortex and
requires nerve connections between the thalamus and the cortex. However, recent medical research
and analysis, especially since 2007, provides strong evidence for the conclusion that a functioning
cortex is not necessary to experience pain.

DOCUMENTATION:

a.

The position, asserted by some medical experts, that the unborn child is incapable of
experiencing pain until a point later in pregnancy than 20 weeks after fertilization
predominately rests on the assumption that the ability to experience pain depends on the
cerebral cortex and requires nerve connections between the thalamus and the cortex.

Anand, 2006, p.3, col.1, para.4 — col.2, para.2, “[R]ecent reviews purporting to rule out the
occurrence of fetal pain.”*... presuppose that cortical activation is necessary for fetal pain
perception.”*** Based upon this assumption, the lack of evidence for pain-specific
thalamocortical connections support their contention against fetal pain.”

Anand KJS. Fetal Pain? Pain: Clinical Updates. 14:2 (2006) 1-4.
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understanding fetal pain. Brain Research Reviews. 49 (2005) 455-471.

“Derbyshire SWG. Can fetuses feel pain? British Medical Journal. 332 (2006) 909-912.

Royal College of Obstetricians & Gynecologists, 2010, Summary, para.2, “In reviewing the
neuroanatomical and physiological evidence in the fetus, it was apparent that connections from
the periphery to the cortex are not intact before 24 weeks of gestation and, as most neuroscientists
believe that the cortex is necessary for pain perception, it can be concluded that the fetus cannot
experience pain in any sense prior to this gestation.”

Fetal Awareness: Review of Research and Recommendations for Practice. Report of a
Working Party. Royal College of Obstetricians and Gynecologists. March 2010.

Lee, 2005, Abstract, para.3, “Pain perception requires conscious recognition or awareness of a
noxious stimulus. Neither withdrawal reflexes nor hormonal stress response to invasive
procedures prove the existence of fetal pain, because they can be elicited by nonpainful stimuli
and occur without conscious cortical processing. Fetal awareness of noxious stimuli requires
functional thalamocortical connections. Thalamocortical fibers begin appearing between 23 to 30
weeks’ gestational age, while eletroencephalography suggests the capacity for functional pain
perception in preterm neonates probably does not exist before 29 or 30 weeks.”

Lee 8J, Ralston HIP, Drey EA, Partridge, JC, Rosen, MA. A Systematic

Multidisciplinary Review of the Evidence. Journal of the American Medical Assaciation.
294:8 (2005) 947-954.
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4. Brusseau, 2006, p.190, col.2, para.4, “... such reflex responses to noxious stimuli have not been
shown to involve the cortex and, thus, traditionally have not been thought to be available to
conscious perception.”

Brusseau R, Myers L. Developing consciousness: fetal anesthesia and analgesia.
Seminars in Anesthesia, Perioperative Medicine and Pain. 25 (2006) 189-195.

5. Mellor, 2005, p.464, col.2, para.4, “[D]espite the presence of intact nociceptive pathways from
around mid-gestation, the critical aspect of cortical awareness in the process of pain perception is
missing.”

Mellor DJ, Diesch TJ, Gunn AJ, Bennet L. The importance of ‘awareness’ for
understanding fetal pain. Brain Research Reviews. 49 (2005) 455-471.

6. Derbyshire, 2006, p.910, col.1, para.2, “Current theories of pain consider an intact cortical
system to be both necessary and sufficient for pain experience.”'*”
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7. Derbyshire, 2010, “Although there is a general consensus that certain cortical structures are

necessary for pain, legitimate arguments that cortical structures are not necessary continue to be
raised.9,11,12"

’Lowery CL, Hardman MP, Manning N et al. Neurodevelopmental changes of fetal pain.
Sem Perinatol, 2007; 31: 275-282.

""Anand KJS. Consciousness, cortical function, and pain perception in non-verbal
humans. Behav Brain Sci. 2007, 30: 82-83.

"“Merker B. Consciousness without a cerebral cortex: a challenge for neuroscience and
medicine. Behav Brain Sci. 2007; 30:63-81.

b. However, recent medical research and analysis, especially since 2007, provides strong
evidence for the conclusion that a functioning cortex is not necessary to experience pain.

1. Merker, 2007, p.80, col.2, para.3, “The evidence and functional arguments reviewed in this

article are not easily reconciled with an exclusive identification of the cerebral cortex as the
medium of conscious function... The tacit consensus concerning the cerebral cortex as the ‘organ
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of consciousness’ would thus have been reached prematurely, and may in fact be seriously in
error.”

Merker B. Consciousness without a cerebral cortex: A challenge for neuroscience and
medicine. Behavioral and Brain Sciences. 30 (2007) 63-81.

Anand, 2007, p.82, col.2, para.l, “A reappraisal of the mechanisms of huan consciousness,
differentiating it from its attributes, functions, or contents, is long overdue. Widely held concepts
about the key mechanisms of consciousness, or its fullest expression via the human brain, have
not been reexamined in the light of accumulating evidence since the 1970’s. Merker presents the
organization of a subcortical system...with multiple lines of anatomical, neurophysiological,
behavioral, clinical, andneuropathological evidence, and a teleological rationale — all of which
support a persuasive argument for the subcortical control and temporal sequencing of behavior....
One distressing impact of associating consciousness with cortical function, briefly mentioned by
Merker in section 6 of the target article, pertains to the mistaken notions regarding pain
perception in patient populations with impaired cortical function or cortical immaturity.”

Anand KJS. Consciousness, cortical function, and pain perception in nonverbal humans.
Behavioral and Brain Sciences. 30:1 (2007) 82-83.

Anand, 2006, p.2, col.2, para.5, “Multiple lines of evidence thus corroborate that the key
mechanisms of consciousness or conscious sensory perception are not dependent on cortical
activity:”

col.1, para.4, “Penfield and Jasper proposed that ‘the highest integrative functions of the
brain are not completed at the cortical level, but in a system of highly convergent
subcortical structures supplying the key mechanism of consciousness.™

col.2, para.3, “Further clinical evidence for conscious perception mediated by subcortical
centers comes from infants and children with hydranencephaly,'*"*”

col.2, para.4, “Thus, a subcortical system... mediates the organization of
consciousness.'”,.. That intact forebrain commissures are not required for high levels of
cognitive function'® provides further evidence for the subcortical integration...”

“Whether consciousness is requned for sensory perception has also been questioned by
recent studies of adult patients in a persistent vegetative state.'”'®”

p.3, col. l para.4 — col.2, para.2, “[R]ecent reviews purporting to rule out the occurrence of fetal
pain.**2%... presuppose that cortical activation is necessary for fetal pain perception. 342 Baged
upon tlns assumptnon the lack of evidence for pain-specific thalamocortical connections support
their contention against fetal pain. This line of reasoning, however, ignores clinical data cited
above that ablation or stimulation of the primary somatosensory cortex does not alter pain
perception in adults, whereas thalamic ablation or stimulation does. The thalamus plays a pivotal
role in regulating the spinal-brainstem-spinal loops that mediate context-dependent descending
facilitation or inhibition, coordinated via the key mechanisms underlying consciousness.”
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3. Brusseau, 2008, p.16, para.l, “However, if one were to argue that a minimal form of
consciousness might be possible without cortical involvement, then certainly one would have to
consider thalamic development as a benchmark for the possible generation of such a state. As
described above, thalamic structures seem to be in place somewhere between 20 and 30 weeks...
Other evidence, however, points to a much earlier maturation of thalamic processing function.
Thalamic connections are intimately involved in the generation of the Physiochemical and
endocrine responses to nociception that are seen as early as 18 weeks.”*"™

p.20, para.3, “Perhaps the subcortex is necessary and sufficient for at least a minimal,
Hameroffian consciousness, one that (if the data regarding anencephalic children are to be
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7: Substantial evidence indicates that children born missing the bulk of the cerebral cortex, those
with hydranencephaly, nevertheless experience pain.

DOCUMENTATION:

1.

Brusseau, 2008, p.17, para.2-3, “Clinical evidence for conscious perception mediated by such a
subcortical system comes from infants and children with hydranencephaly...*'. Despite the
total or near-total absence of cerebral cortex, these children clearly demonstrate elements of
consciousness.™... It is important to note that these are not hydrocephalic children who possess a
thin rim of intact, functional cortex, but rather children with little or no cortex at all...what little
cortex may remain is generally nonfunctional and without normal white matter connectivity.*

“As such, it would seem these children demonstrate that anatomic development or functional
activity of the cortex may not be required for conscious sensory perception. They may, and do in
fact, respond to painful or pleasurable stimuli in what may easily be argued to be a conscious,
coordinated manner, similar to intact children.’®”

Brusseau R. Developmental Perpectives: is the Fetus Conscious? International
Anesthesiology Clinics. 46:3 (2008) 11-23.
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hydranencephaly confirms the account given by Shewmon and colleagues. These children are not
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or orienting reactions to environmental events... They express pleasure by smiling and laughter,
and aversion by “fussing,” arching of the back and crying (in many gradations), their faces being
animated by these emotional states.”
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responses, and associative learning *°. Several stimuli are processed without the need of the
cortex *"***7 and give useful visual information ***°, or trigger complex experiences such as fear
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8: In adults, stimulation or ablation of the cerebral cortex does not alter pain perception, while
stimulation or ablation of the thalamus does.

DOCUMENTATION:

1.

Brusseau, 2008, p.16, para.3, “In keeping with the critical insights of Penfield and Jasper,
clinical evidence suggests that either ablation or stimulation of the primary somatosensory cortex
does not alter pain perception in adults (demonstrated by Penfield and Jasper themselves),
whereas both thalamic ablation and stimulation have been shown to interrupt pain perception.”

p-17, para.l “In keeping with this evidence, we should consider that if cortical activity is not a
prerequisite for pain perception in adults, then by analogy neither would it be a necessary
criterion for fetuses.”

Note: Brusseau is ultimately agnostic regarding the ability of unborn children to feel
pain before 28 weeks.
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information, discrimination capacities, or abilities, but not of consciousness itself... What
impressed Penfield and Jasper was the extent to which the cerebral cortex could be subjected to
acute insult without producing so much as an interruption in the continuity of consciousness.
Their opinion in this regard bears some weight, in that their magnum opus of 1954 — Epilepsy and
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9: Substantial evidence indicates that structures used for pain processing in early development
differ from those of adults, using different neural elements available at specific times during
development, such as the subcortical plate, to fulfill the role of pain processing.
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10: The position, asserted by some medical experts, that the unborn child remains in a coma-like
sleep state that precludes the unborn child experiencing pain is inconsistent with the documented
reaction of unborn children to painful stimuli and with the experience of fetal surgeons who have
found it necessary to sedate the unborn child with anesthesia to prevent the unborn child from
thrashing about in reaction to invasive surgery.
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11: Consequently, there is substantial medical evidence that an unborn child is capable of
experiencing pain by 20 weeks after fertilization.
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